Plasmid transformation of Bacteroides spp. by electroporation.
Transformation of Bacteroides spp. with a variety of plasmid DNAs was accomplished using electroporation. The standard transformation assay system used to deduce the optimal electroporation parameters employed a 50-to 100-fold concentrated cell suspension of mid-logarithmic phase Bacteroides fragilis strain 638 and the 5.4-kb clindamycin resistance (Ccr) vector, pBI191. A variety of electroporation buffers were used successfully in transformation experiments but of these, 1 mM MgCl2 in 10% glycerol was superior. The incorporation of MgCl2 was essential for optimum viability prior to electroporation and for optimum transformation. Transformants were routinely obtained using 5-ms pulses over a range of field strengths from 5 to 12.5 kV/cm, with a maximum of greater than 10(6) micrograms-1 DNA at 12.5 kV/cm. The number of transformants increased linearly with respect to DNA concentration over the range 0.01-2 micrograms tested. Recovery of transformants required an expression period of up to 2.5 h following exposure to the electric field. This period, however, was dependent on the antibiotic resistance marker used for selection of transformants, with a significantly shorter incubation required when chloramphenicol rather than clindamycin was used in the selective medium. The effect of the DNA source on transformation was tested using the shuttle vector pFD288. Plasmid DNA isolated from Bacteroides uniformis, Bacteroides ovatus, or Bacteroides thetaiotaomicron transformed B. fragilis 638 at frequencies 7.5- to 12.5-fold less than those observed for controls with homologous DNA. Further reductions were seen with Escherichia coli purified pFD288, which transformed at 1000-fold lower frequencies. Finally, using homologous pFD288 or pBI191 isolated from strain 638, several strains of B. fragilis, B. uniformis, and B. ovatus were transformed successfully without modification of the standard assay system. Two strains each of B. thetaiotaomicron and Bacteroides ruminicola were not transformed using the methods described here.